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^ ^^-Br :ala;5i^^2:(QAM) ^^J^?§(Soft decision) 

:^S1^^€2:(QAM) ^-tKas* 4^^7l ^^<^ 9X^^^. 

^M^^ ^^^^ ^^^^^^n ^^^^1 ''l-^^*^ "^^^^"^ 

(hard decision)^ ^^H] tfl^^^ <^^^^^^-A S^l^lr^^lit^ -p-*M 
01^ «^^^1|<H^ ^-^rwl ^^-^ 7ltfl^ -^ ^t^. 

S. 11 

soft decision, QAM, 4^ 
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demodulation method using soft decision for quadrature amplitude modulation and ai 



(Constellation Point)* M-^'fi S.^ 

S. 2 ^ H 3^ 2. 1«^ WlH ^S* ^^^7l.^t!: S.^ 

£ 6 ^ ;^12'^A1 «moii ttj-^ <a^^^^ 4^ ^<J-^* €^^V7l ^t!: ^3l:£ 

(Constellation Point )» M-iel-^ S.^ 

£ 9fe ^ ;*I12'MAH1S1 M-^^ 

£11 ^ ^ ^^<^1 ^^^^^ 7W^^^ M-^^ 



apparatus thereof} 
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$3t<H 

^ tiim(bit)» ^<=>1 ^ 5l>il ^ ^-^s., ^^^s.^ ^AV^^q-sJi- a>oi5^ av^^^-tH 

^iS- ^ 4^ ^ ^ - 

^5)-7> iitofl^ ^^^^ ^l^l^l '^'l^^ ''l-^^ SA>olS^^ abfl A>ol3^fe p 

6j] tfl-§-Al5^ -i: ^ ^4. SA>ol2|.» I-^flliol&|- ^l;^^>ul, Q-^B^^^m 

^ 4±:^^^<^ ^^lAl7lul o]^^ o^:^tfl 

^3t£(constellation diagram)^^ ^^^4-. £ 1^ <=>1^^> ^-H 

n 3L7m 16711^ 2:%* ^Bi-i^lJL 1: ^ ^4. ^ l«^1^i 1: ^ 

^ ^1^*><=^ ^a^Cconstellation point)^!- ^t^. ^^.^ 2^^^ 



42-5 



102( 



1902 



^;^V: 2004/1/16 



tbT^. -^v^i^ '='H 'ii:^7> 9in ^^^^ 

^«fl ^Bfl^ -ilss ^€^<=>> tt^. ^^"^ ""^^^ ^-§-^171^ 

7l7V ^^^7H^ ^-il^ ^^ol] ^S^7> Sl^^S. ^^1^ ^11 

^ ^s:7l(channel decoder)^ ^ti^ jL3i|-^ol:3i aI^.^^ 

^ ^ $17(1 -^^m «=>ls1t!: ^15«>7l ^tfiA^^ :^A^^^(hard decisioa)^>^i^^ 

2:51 «1H :a#7H slt^ ==^^5)^ tilH <3=^V:^^ ^^*V^ ^2: -ilM 2 ^im^ 01 

At tfl-§-Al^J 0.5.^ ^^o] o;io.H.s., 2^ ^IH ^#7m A>^«>;^1 ^3^31. 

^^sa^ ^S.^ A}o]^ Tlel^ tfl^ -frA>5. ^:£* ^^J(Hainming) 7ls1<^A-1 ^^^<^ 

(Euclidean) 7\^S. ^-^S.. ^7\^9l ols.(Coding Gain)-i: ^-i: ^ 

£ 13«^lAi iL^ iifl^^si7l (Channel encoder)-^ ^S.^ ^2:tb 

7l7> ^^^-iOS^a^^q- 3|Jil^^AlJ:>^^^ ^^^Slfe ^^AI^^^Bl ^fl^^^7H #^«1H 

zi-zi-<^ -^^^v^ ^j5^j«fl^^ ^^''> ^"^^ ''i^^ ^cj-^'^m 3. 

711 ^ 7^71- ^^Mfe^fl i^^1<=>>(Nokia)A>7> 'a#"flH^^(simple metric procedure)5i|- 

SS.l-2l-(MotoroIa)A}7> y^m^ o]^^^nfl:es^i^(<iual minimum metric procedure)*^! «>S 
^oiT^i] :^ ttj-^ SL^ zj- alH<^l tflt!: LLRdog likelihood ratio)* ^l-tlr^H ^fl^-^ 
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1021 
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S. LLR n'^-B: ?>^^^T^ e^V-^* ol^^o^-i^ 2i2flS|^ LLR Si^^<^ '^i^^^^V 

^^7]^ >^V-§-*>^ >^>^ "y:JLe|^6.S. >a#i^11M^^ '^V-S-^ ^-f ^^^fe 

^ 7fl^^fe 7\^]5i ^^m. -ai-^llH^^^*^ til^fl c1 

«>s^<H ^^^H£ ^ ^7>7> «=41^s|fe ^J:^ 

4S^7l ^^^:t^1}-'S<^] ^ol^i. 

'^'^'>] '^l-S-^*:^ ^^J^^Chard decision)^! tilH tft-g-^V^ 

^^-iVHl 7ltfl^ =^ ^Ti)-. olE^^ 3)-:^* ^m}7] ^^\'=^ 4-^ ^m-^l 9X^ QAM 

^ S^lriS^ ^BflSi}- nofl ^^^^ ^Sn3-^«=>11 9l^^M^ ^-§-^ QAM^ 
^ ^-^^^-^ wlH^^^ flfl^H 3.n 37}^]s. q-¥<H 1- ^ 

SH^. ^ £ 1<^1 SX^ 9X^ ^Bflolja ^ :£ 6«^1 ^+5^- 

=^ QAMfil a7l7> 22nol zl- ^:^5jfe tilB-^l 7ll^^ 2n7fl7> s\3L n ^ 

^. ^ 1^ wlH^Bi n€ tilH<^ aM" ^VM" 
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102< 
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Sltq.. QAMSl H7l7> 22nol ^ofl ^^^Sjfe 7fl^^ 2ll7fl7l- S\IL «1 

^ ^^^s. <^}=^ s^^a^*^ ^21- «m 

Bfl» '>5ll2^' <ile}- ^1^ ^'^) 

> ^ -tV'^^HlAi ^s. A>-g-«}ui QAM ^^^^^ 42 ^ 

:i -frA>#( log Likelihood ratio) tfl^ 2::d^lr^^ ^^^"i: ^ 

^^^m] 4#7il 7fl^€ QAM 42 iJ-^-ar :^li^^ ^-^s. 

M-¥<^ ^^§>^o.t3^ oHl tut!: <^lfe ^U^^Hl^ ;^2^AHa- ^f-^fl ^olrf. s^t!: 
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' 102(10)902 2^^^/^/^^ 

1^ ^ ^ ^^^^ ^ ^"^1 ^^"^^ ""^-^ 

2S. ^ ^ 

<24> 

<25> 22n-QAM, n=2,3,4 

<26> [^^^2] 

<27> z]- -i^g^ 7fl^ = 2n 

<28> ithE)- 7B^:£ 2n7||7> 

r^. ^71 ^^^-fl ^'H ^^tt ^-1 «1S ^^"^^ 

S^i^l:^^* ^RV^>71 ^^^^ ^ ^^^M- ^^^^ ^ 
^V^^r^l! o}^^ <=>1^^ ^^J^^ ^-^-^ ^^^^^ 

<30 Al^c^^^ ^ ^^*>^ S^^lr^Bl* ^m^Vfe «o>^-a: 3^3- v+Bl- 

vfl<>| ^ ^-^^ ^^^^ ^ ^^'l ^ 

<3i> [^^^3] 

® I I ^2n-lo1^, sign(j5)S. ^^€4. 
<33> 2.^ (2) I P I ^l':*!^, 0.9375*i?S. 

<34> 0.0625 

SEfe ® 1< 1 iff I ^2n-lol^. sign(i3) 2--2( 1 iff I -l)+0.9375*sign(^)S. ^ 

^ sign(jff)fe iffiJ:^ slTimcl-. 
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%^ <U:^\: 2004/1/16 

1020d^P902 



36> [4^^^ 4] 

37> 0 2n-2°(2-m)^ I J3 I <2n-2n(2-n.)+l o]^, (-D-n+lS. ^^^^tf. 

38> ^fe (2) 2n-l-l^ I ^ I <2n-H-lom, 0.9375(2"-!- I ^ 1 )S. 

39> (D 2n-l-2Cn-l)(2-m)+m ^ 1 | <2n-2Cn-l)(2-m)+m. -20^ . 

J40 0.0625 

"2— 1-2( 1 jS 1 -2nrH)+0.9735(-l)'»+H0.0625S ^^€^. 

<4i> <:^7lA-l. m =1 ^fe 20151. ^^^l<=>ll^i QAM^ 3.7] ^^o]t),. 

<44> ® m*2n'-k+2-i^ I ^ I < m*2'^-k+2+lom. (-D-n+lS. 

<45> Sfe (D (2£-l)*2n-k+l-l < \ (2£-l)*2n-k+l+iol^, 

<46> (-1)«+10.9375{ I J3 I -(2«-l)* 2n-k+l}S. ^^^c^-. 

<47> ® (P-l)*2n-k+l+l < 1 i£? 1 < P*2n-k+l-lol^, 

<48> po^ ^61] tq-El- P7> 

2n-°-f?!.2 [(-l)((P^l)/2HU 1 ^ 1 +(-l)(P+l>/2UP-l)*2n-kn+l}]H-l)<P+l)/2s 

<5o ne^uj. ^o] ^^o]^^ 
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1021 



1902 



<^7^: 2004/1/16 



0.0625 



2«-*+i_2 [(-l)p/2+l* 1 ^ I +(-l)p/2(p*2n-l^l-l)]+(-l)P/2+ls. 

<52> c^7]M, m=0.1..2l^2, nsJJL £=1, 2 2^-2 P^l. 2, .... 2^-1 

<53> 0^71 kfe WlH ^JlS-Ai 3ol^^ 

<54> ;^ll^«^l^i "V^m n^^ tfl^^^ ^^^^ 

6^S. ^ ^t^. ol^ ^71 5^1 ^^S. k=n ^lal 

<55> [^^^6] 

<5e> 0 m*22-l ^ \ J3\ ^m*22+lom, (-D-n+i^ 
<57> © (2£-l)*2M < \ P \ < (2£-l)*2l+lom, 

<58> (-1)«+10.9375{ I ^ 1 -(2£-l)* 2l}S- ^^^tf. 

<59> o^7lA^, m=0,1..2«-2, z=l. 2, 2n-2 

<60> y^m^ ^ «m n+l^B] 2n7>;^]oll t^l-§-^fe S.:^^^^^^ «^ 

o;ir1.. xq-Al ^^11 2.€r i5» aS. ^mtb ^^<^1 ^ 

^l-^Bl ^ n+1^^ tfl-g-^V^ ;^1Al:^ol j^i:]-. ^«J:^ ^ 

S:^^ 4«H1A^ iS* aS. ^m*>^ ^ ^"^^ n+S^B) 

2n7>^H tfl-g-^fe 2::d^l:^Bl^ 5^ 6^ ^^^^ :^ol ^^*>^ ^ $X^. 
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«i> tq-^^S :=fl2^<^ n^^^ QAM^ ^^"^^ 

<63> [^%^7] 

<64> ® I a I ^2n-lol^, -sign(a)S. ^^^c^-. 

<65> S:^ ® I a I ^l«^m. -0.9375 * aS. 

<66> 0.0625 

afe © K I a 1 2n-l<^l^. -signC a)^ 2''-2( | a | -1)+0.9375}S- 

^ ^7lAi sign(a)^ fl?t^ ^^m^^. 

<H ^ ^ 

<69> [^^^8] 

<70> axi? ^ 0 

<71> 0 2°-2n(2-in) ^ | a | 2°-2°(2-m)+i o]^, 1^^^ (-Dm o.^ ^^^i^. 

<72> 2.^ ® 2n-l-l^ I a I <2n-l+l<im, 0.9375( 1 1 -2n-l)S. €^€4. 
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^_o«o #^ 2004/1/16 

1020^MB902 ^-1 a • 



73> © 2n-l-2(°-l)(2-m)+n,:^ I a 1 < 2n-2(n-l)^2^^-hn-2 <il^. 



74> 0.0625 

2*-^-2( I a I -2iiri-l)-K).9735(-l)'M).0625S 

75> flxiff <0 o]^ ^x^^^ axP^O ^1^>^'^1 ^1^^^ 

^ :^^2^ ^ ^^'^i^ ^ ^ '^'i^^^ ^"^^ ^^^^^ ""^"^^ 

<77> ;^12^^ m «1H<^ ^^*>- ^*>^ QAM^ 3.7)7} 64-^ -1 

^71 ;^2^sl ^^<^ M] 2:^%!:^^* ^*>^ ^^J 8^ a« ^ 

S.^ ^4 as. ^<H^^. ^2-1^ QAM^ ^^1^> 256-QAM ol^oj 

<79> © m*2n-k+3-l < I a I ^m*2n-k+3+lol^, (-l)<n+l^ ^^€4. 

<80> 2:^ ®(2je-l)* 2n-k+2-l < | a 1 ^(2^-1)* 2n-k+2+lol^, 
<8i> (-i)«+l{o.9375 1 a | -0.9375(2 « -l)*2n-k+2}S- 

<82> © (p_l)*2n-k+2+i < I a I < P*2n-k+2-lol^, 

<83> t^^^ po^ ^ofl tc|-e)- :i:^sl^t^l. P7> ^4=^1^. 

2^5^^[(_l)((p+l)/2)+U I a I +(-l)(pn)/2UP-l)*2n-k+2+l}]+(-l)(P+l>/2^ 
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35> P7]. 

86> 0. 0625 _ , , 1 

■2«-*+2-2 [(-i)p/2+U I a |+(-l)P/2(P*2°-l^+2-i)]+(-l)P/2+ls. 

«7> e^7lAi kfe «1H ^SL^H. m = 0,1, -.2^-3. i= l,2-,2k-3 . p=l,2-. 2^-2 

^ 10O.S. S.^o] QAM^ a7l7> 256-QAM ^7] 9# ^ 

«89> [t^^^IO] 

<90> flXi? ^ 0 

<9l> @ m*22-l < I I m*22+lol^, 

<92> %■^■ir (-D'n+lS. 

<93> ®(2£-l)* 22-1 < 1 P I ^(2«-l)* 22+l<im. 
<94> 0.9375(-l)«+H 1 P I -(2^-1)* 22}S- 

<95> <:^7lA-l m=0, 1. 2 <*l:il £=1, 2 <^1^. 

<96> ax,S < 0 -J ^71 ;^12^^ ^^<^ ®^ ^« «^ ^1^^^ 

<97> ;^12^^ ^4 ^^^Vfe QAM^ a7l7> 64-QAM-J 

^71 ;^12^^ ^^«^ ^^fe ^^xl 10^ ^ 

♦ as. AiS. '^o]^^. QAMfil 3717} 256-QAM ol^oj 9<:fl ^ 
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S8> 



=99> y^m^ nn^n tfl^B^^ ^^^Bl^ ^l^V^ 11<^ m S.^^^ 

lOO [^^-^^11] 

ioi> © m*22-l ^ U I ^ m*22+lom. 

;102> ®(2i5-l)* 2l-l< \a \ <(2 « -1)* 2l+lo1^. 

:103> (-1)«+H0.9375 1 a \ -0.9375(2 £ -1)* 2l}S. 

ao5> n+2^4-11 tfl-i- *>fe 2::^^^^^^ ^1^^:^ 8<:flAi a« ^« 

AiS. ^o]^^. 

<106> ;^12^^ n+3^4^B^ 2n-l ^V^HI ^^^^ S:?!^!:^^^ 9^ " 

n+3^Bl 2n-1^7>^l» ^^«fl ^V^l^^. tfl^^rf. 
<107> ;ql2^^ 2n^^ S:^^^^^^^ ^7] 11^ a* ^m*>^ ^<H^^. 

olel^V ^7] m% ^-a€ -J^ ^ a+ i^M- '^'l-g-^^ ^"^^ ^ 

7V^*>^1 ^^'^^ ^ ^"^^ "^^^ ^^^^^"^ ^^^"^ '^'^^ 

^^<^ ^<H^ <^1^» 13^^ ^^i* ^^1^ ^^'^l ^"^^^^ 
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^^>'- 2004/1/16 

102C^MD902 -s--! a r 

:109> 1 ^aH- 

:iio ^ 1 ^AHlfe ^71 ;^11^<^1 n^^^ ^71 ^11^^ ^^o] ^-^^^ ^ 

7^] 1 -i^loiHlA-lfe QAM^ 3.7]7} 1024^ 1024H5AM* <^1» ^SL^l ^^i^^-a: ^ 

aii> 71^:^6.3. ^ ^tgofl ¥ ^AHoflAisI QAM^ i^V^ ^-^^ 

1^ QAM^ 3L7m ^^^^ ^^-^ 2^ QAM^ 37H1 ^S.^^ ^ ^"^l ^^^jfe tt] 

<113> 22n-QAM, n=2,3.4 

<114> [^S|-^2] 

<ii5> 2^- ;^<>ll tilm^ 7fl==r = 2n 

<116> 7l^:^^S. ^ >11 1 ^^H^^i^ QAM ^M^fe ^^1 ^^^^ ^^'l^ 

<117> o]^ l^Bl 2» <^l-§-*l-«=^ no] 5^ t^l, ^ ^^<5q 1<:^1 22*5-qam 

=1024-QAMoH ^ ^S.^^] "^^^ 2<^1 n^el- 2x5=10«lH<?l ^^^^71 
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^_ %^ 2004/1/16 

1020^M902 s r 

18> ^ 2::d^l-^^ ^m^^. 

19> ® I I > 25-lol^, "t^^ sigii(i3)S- 

.20 ® \ J3\ ^l<^m. 0.9375 * pS. 



I2t> 



:126> 



:127> 



cl28> 



(E) 1< I ^ I ^25-lom, sign(^){ 2''-2 (1^1 -1)+0.9375}S. ^^^^4. 



i22> ::l ri-^ ^ ^^(^ k=2. in=l,2) 

123> J3\ ^lo]^ IS- 

124> SEfe 25-1^ I i? 1 :^25ol^, -1<^1^. 

:i2S> sEfe 24-1^ I 1 <2^1om. 0.9375(24- | ^ | )S. ^t^^^^". 



Q.Q625 ^ ^ ^ 

P \ <24-lol^, - 2*-2 (1^1 -D+IS- ^^i^3L, 

24+1 ^ I I <25-lom, - 2^-2 ( I 1 -3)-0.825S. ^^^^ 



t^-$r M] ^^(^. k=3. n,=0.1.2. £=1,2. p=1.2,3.4oli:1-. ) ^RV^^ 
<129> 0 ro*24-l ^ I I ^ m*24+l<^m. (-D-n+l^ 

<130> o]T^, m=0,l,2l: tfl^*>^, 

<i3i> -1^ I y? 1 ^i<^m. -IS. ^^^T=1-. 
<132> 24-1^ I P I ^24+lol^, IS 

<133> 25-1^ I I :^25+lol^, "IS ^^€^. 
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102(1 



jgQ2 #^ ^^V: 2004/1/16 



134> ®(2£-l)* 23-1 < I i3 I :^(2je-l)* 23+10]^, 

135> ^ (-1) « +10 . 9375{ I I -(2 « -1)*23}<>1| , « =1 , 2^ tfl «a *>oi , 

136> 23-1 < I J? I :^23+lol^, 0.9375( I I -23)^S. 

I 

137> 3*23-1 < I I :^3*23+l<im. -0.9375( | I -3*23)^S. 

:138> @ (P-l)*23+l < I ^ I ^P*23-lolJL. P7> P=l,2,3,4» tfl^ 

-139> 0.0625 

K I iS 1 :^23-lol^, 2'-2( 1^ I-D-IS. 

cMO Q.0625 , , 

BEfe 23+1 < \ P \ ^24-lom, 2»-2( | p \ -24+l)+lS. ^t^Sjol, 

ci4i> 0.0625 , , 

24+1 < I i? I ^3*23-lol^, 2^-2(24+1- I I )+lS. ^^5)31, 

<142> 0.06% _ , , , 

SE^ 3*23+1 < \ P \ ^25-lom. 2^-2(25+1- | P | )-lS. 

<143> o]o]X\ vil ^;5<(|(^, k=4, 01=0.1.2,3,4, £=1,2,3.4 p=l,2.3.4,5,6,7.8olti)-.) s:d^l-«-^ 

<144> -1^ 1^1 ^l^m. -IS 

<145> gc- £3-1:^ | ^ | ^23+10]^, IS 

<14e> 24-1^ I P 1 :^24+lol^, 'i'^^ -IS. 

<147> 3*23-l< I p I :^3*23+lol^, •t'^^ IS. 

<14S> 25-1:^ I P I ^25+l<5l^, -IS 

<149> gp^ 22-1 < I I ^22+lom. 0.9375{ I it? 1 -22} ^^^1^, 
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2004/1/16 

902 ^-t s 

SE^ 3*22-1 < 1 ^ 1 ^3*22+lol^. -0.9375{ 1 P 1 -3*22}S. 

^fe 5*22-1 < I iff I ^5*22+lol^. 0.9375{ I ^ 1 -5*22}S. ^t^^t^- 

afe 7*22-1 < I ^ I ^7*22flol^. -0.9375{ I 1 -7*22}S. 

n.0625 

1< 1^1 ^22-loli^. 2^-2 { 1 P 1 -1>-1S. 

0.(1625 , , 

afe 22+K 1 ^ I ^23-lom, 22-2{ I p 1 -23+l}+lS- :t^^^. 

23+1 < 1 ^ I <3*22-lom. 2»-2{23+l- I P I ^^^l^l. 

6*22+1 < I i? I ^7*22-lol^, 2^-2 {6*22+1- | ^ I HIS. 

0.0625 

7*22+1 < I ^ 1 ^25-lom. 2^-2 {25-1- 1 P | }-lS. 

oHA^l rf^ ^^(^. k=5. m=0.1.2-..-7.8. £ =1.2,3- •7.80^.) S^^l: 



22-l< I I ^22+lol^, is. m^i^t^. 

3*22-1^ I ^ 1 3*22+10]^, -IS- ^^€t=V. 

7*22-1^ I P I ^7*22+1 ol^, IS. 

25-1^ I P I ^25+lom, -IS. €^€4. 

1< I iff 1 <3«>1^. -t-^^ 0.9375( I P I -2)S- ^^^1^. 
afe 5 < I ^ I <7<^1^. -0.9375( I P 1 -6)^ 
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102^902 2004/1/16 

166> 9 < I ^ I <llo1^, 0.9375( I ^ I -10)S. 

:ie7> ^^25<\P\ <27o]^. 0.9375( I J3 \ -26)S. ^^^t^. 

:i68> ^^29<\P\ <31o]^, -0.9375( | ^ I -30)5. 

:i69> oHAi, 6 10^:?^ ^1^>^^ ^U^^ ^^*fl 5^ 

il70> 2 'i'^H- 

a7i> ^ >n 2 -gAH^ >a-7l ;^ll2^«fl ^^^fe ^71 ;^12^^ ^^<=»1 ^-B-^^ ^ 

2 >iAHHlAife QAM^ aL7l7V 1024^ 1024-QAM* <=^1» ^^i-^d^-^ a 

<172> 1 ^AHHlAi ^«^^:| 1^ QAM^ 371* ^^^Jl 4^^-^ 2^ QAM^ 37H1 n^eV 

<173> [=T=«1-^13 

<174> 22n-QAM. n=2.3,4 

<175> [^^^2] 

<176> 2^ 7fl=^ = 2n 

<177> 71^:^ O.S. ^^^^12 ^AlofloflAi^ QAM AH^fe ^7] ^o] ^^^^V^ o]6^ 4 

e|. 7l|^S. 2ii7fl7> s|<H^^. 

<178> o]^ l^Bl 2» ol^*><^ nol 5^ ^41. ^ 22*5-QAM = 

1024-QAMolT^ ^i:^^ ^fe 2^1 t^e^- 2x5=10«m<?i ^^-f » ^^*>7li 



42-20 



102—902 "^''"^ 



L80> I fl I ^25-l<il^, -sign(a)S. ^i^^t^. 

I8i> 2.^ I a I :^l<^m. -0.9375 aS. ^^^^. 

K I a 1 -siga( a){ 2^-2 ( | a | -1)+0.9375}S. ^^^^t:^-. 

183> :dl r].^ ^ ^341 ^^^^ ^^1 ^ ^^S:^^ ^>^^ 

:i84> ® I i!? 1 ^25-l<5l^, -t-^^ -sign(i?)S. ^i^^tq-. 

:i85> ® I ^ I -0.9375;?S. ^^^tq-. 



a86> 



0.0625 ^ ^ - 

(S)l<\P\ -sign(^){ 25-2 ( | ^ 1 -1)+0.9375}S 



<188> (1) ap^O*^ ^. 

<189> @ 25-25(2-in)< \ a \ ^ 25-25 (2-in)+l o]^, (-l)"^ 

<190> o]«fl, m=l,2«^lS-S-, tfl<a«>^ 

<191> 0^ I a I :^l<=»m €^«>:il, 

<192> 25-1:^ I a I :^25ol^, IS. ^^^1^. 

<193> ® 24-1^ 1 a 1 <24+lol^, 0.9375( 1 a \ -24)S ^^^i:^. 

<194> © 24-24(2-m)+n,^ | a \ < 25-24(2-in)+m-2 

^^^^ 1 a I -2m+l)+0.9735(-l)'»-0.0625olJL, 



42-21 



200 



201> 



^^ <^7^: 2004/1/16 

102(j^pb902 

56> o^7H m=l,2» tB«a«|-^, 

q7> n.06ffi _ , , 

1^ I a I <24-lo]^, 2*-2 ( I a I -1)-1S. 

0 0625 

'''' 24+1^ I a I <25-lom, I a I -3)+0.825S 

199> (2) ap <0^ 4. 

ol ;g^6i1^ «>S 4 ^^^^^^^ ^^^^ 

^ 4^ ifl ^^(^. k=4. m=0.1,2, £=1.2, p=1.2.3.4om.) ^^W^ 

202> (1) ai?^0«S ^, 

203> @ m*24-l < I a 1 ^m*24+l<^m, (-D-n+lS. ^t^^^. 

t204> o]!^, ni=0,l,2* tfl<a«>^, 

c205> -1< I a 1 ^l^m. -1^ 

<206> 24-1 < I a I :^24+lol^, IS. ^^€^^1-. 

<207> 25-1 < I a I :^25+lol^. -1^ ^^€4. 

<208> ®(2«-l)*23-l < I fl I <(2£-l)*23+l':>liS. 

<209> (-l)«+l{0.9375l a j -0.9375(2 £ -1)*23} "Hl^i, «=1,2* tfl<a^^. 

<2io> 23-1 < I fl 1 ^23+lom, 0.9375( 1 fl 1 -23) ^.S. m^^^. 

<2ii> 3*23-1 < 1 fl 1 ^3*23+lom. -0.9375( I a \ -3*2^)^ 

<212> © (P-l)*23+l < I fl I ^ P*23-lolJL, P7V ^^^^m, 



42-22 



102(n)902 ^^>^ 2004/1/16 



i^[(_l)((p+l)/2)+U I a I +(-l)(P+l)/2{(P-l)*23+l]+(-l)(P+l)/2^ m^^^. 

^'"^ -|l^[(_l)p/2+l* 1 a I +(-l)P/2(P*23-l)]+(-l)P/2+l^ 

215> o^7lAi, p=l,2,3,4« tfl<a^>^. 

->iR> 0.0625 

1< I a 1 ^ 23-lom, 2'-2{ I a \ -1}-1S. ^^3^|ul. 

^'"^ afe 23+K I a I ^24-lom. ■2^{ I a \ -24+l}+lS. 

'Oite. 0.0625 , , 

24+1 < I a I 3*23-10]^, 2'-2{24+l- 1 a \ }+lS. ^^s)^. 

<2iq> 0-0625 , , , , 

3*23+1 < I a I <25-l<:'l^, 2='-2{25+l- | a \ }-l^ 

<220> (2) ai? <0 ^ ^. 

<222> 6\d\A^ tl^^ ^^(^. k=5. in=0. 1,2.3.4, « =1.2.3.4 <:>]t^.)S^^l-^B^» ^*>^ 

<223> (1) a i3^0 

<224> @ Bi*23-1 < I a I <m*23+lol^. (-D-n+l^ 

<225> o]tt|), m = 0,1,2,3,4# tfl^*>^, 

<226> -1< 1 a I r^l^l^, -IS. 

<227> 3E.^ 23-1 < I fl I :S23+lo1^, IS. 

<228> 1^:^ 24-1 < I a I :^24+lo]^, "IS. 

42-23 
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229> 3*23-1 < I a I ^3*23+lol^. -t^^ IS. 

230 25-1 < I a I <25+l«^l^, -1^ 

231> ® (2«-l)*22-l < I C I :^(2i!-l)*22+lol^ 

232> (-1)«+10.9375{ I. a | -0.9375(2 ie -1)*22H>H . «=1.2,3.4» tfl«^3*Vc^. 

=233> 22-K I a 1 :^22+l<:»l^, 0.9375{ | a | -22} S. ^^Sjjl, 

^ 3*22-1 < I a I <3*22+lom, -0.9375{ I a I -3*22>S. 

<23S> gc^ 5*22-1 < I a 1 <5*22+lo1^, 0.9375{ | a I -5*22}S- 

<236> 7*22-1 < I I <7*22+lol^, -0.9375{ | a \ -7*22}S. ^^^i^. 

<237> sfe © (P-1)*22+1 < I a I ^?*22-lo]jL, P7> T^i^ 421- P=l,2.3- 

^90Q> 0.0625 , , 

1< U I ^22-lom, 2^-2 { I 1 -ly-lS. 



<239> 



0.0625 , , 

22+K I a I ^23-l<^m. 2^-2 { I a | -23+1 HIS. 



""""^ 23+K 1 a I ^3*22-lom. "2^{23+l- | a | }+lS. 

Q-0625 

3*22+l< I a I ^2Mom, 2^-2 {2^-1- I a I MS. ^^^i^. 

^ 24+K I a I ^5*22-lol^. "^^i \ a \ -24-l}-lS. 



<243> 



S:^ 5*22+l< I a 1 ^6*22-lom. 2^-2 { 1 a | -6*22+l}+lS. 



^ 6*22+l< I a I ^7*22-lol^. ^'^^ "2^ [6*22+1- | a \ }+lS. 
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1020^^902 ^ r 

7*22+l< I a I ^25-lom. -2^{25-l- | a \ >-l^ ^^^t^. 

}46> (2) a <0 ^ ^ . 

248> oHAl c^-^ ^:d^lr^Bl(^. k=6, m=0.1.2- • • -7.8, £ =1,2,3. •T.Soltq-Jfe, 

249> (1) a JS'^O 

250> @ m*22-l^ I a I ^ m*22+lom. #^-€r ("D^+lS. 

25i> o]^, m = 0,1,2- ••-7,8-i: ^-8-«H T^^^. 

252> ^. -1^ I a I ^1«:»1^, -1^ :t^€^. 

=253> 22-1:^ I Q I :^22+l<^l^, 1^ 

^254> 3*22-1^ I a I <3*22+l«^m, -IS ^^€i=l-. 

c255> 7*22-1^ I a I ^7*22+lom, IS. 

<256> 25-1^ I a 1 <25+loliS, -IS. 

<257> afe ® (2«-l)*2-l < I a I <(2«-l)*2+l<^m. 

<258> (-1) «+M0.9375| a | -0.9375(2 « -1)*2H^^ . £ =1,2,3- -7,8* tfl<g*m, 

<259> 1< 1 a I <3om. 0.9375( I a 1 -2)^ ^^^1:31, 

<260> 5 < 1 a\ <7<^m. -0.9375( 1 a \ -6)5. 

<26i> 9 < I a I <ll<>m. 0.9375( I a 1 -10)^ 

<26Z> ^fe 25 < 1 a\ <27om, 0.9375( I a \ -26)5. ^^^trV. 



42-25 



:63> 2.^ 29 < 1 fl I <S1^M, -0.9375( 1 a \ -30)5. ^?9^t^. 

m> (2) a j5 <0 ^ . 

267> £ 11^ ^ ^^<^1 2::?!^*^^ 7]^!:^^^ S^om. 

268> 12^ ^ ^'^<='fl 64-QAM^ «1-:=^<H ^^^^ ^1 

Ais v^-Bi-^ ^ ;^^^J:<=fl^i ^V-^Til ^^«V^ «V^^<H ^^^^ 

:269> ^ «>^^^ -^^Hl^ ^>^1^M ^#^}^^- ^^1^ ^1^-^ "^^1^ 

<270> ^ -^i-a^Hl^^ ^S. A>-§-^>iL 9X^ QAM ^^^4^ 4^ ^ 

n ^A>^(log Likelihood ratio) tfl^ ^d^^^ ^^^^ 



42-26 



102 




%^ 'g^q-: 2004/1/16 



I^^^ 11 

^S. ^SL^^ ^^^^^ ^^^^^ ^S^^^S(QAM)^ 

^^*>7l ^tb ^^^^^^cJ-^-fl 
og^Bl "d-arol ol-8-^<=^ :^>3^^(hard decision)^ «1H ^^H 

xfl-g-^fe zl-z^-sl 2::?i^lr^Blijt^ ^* ^^^^ 

^^^^ 
l^^-^J- 2] 

l^^^J- 31 

*v^* s^^is^ ^^-11 [^^^ i2]ofl 

[ 12] 

® I £ I ^2n-l«^m, a*sign(£)S. ^t^. 

© I i2 I ^1«=>1^. a*0.9375*^S. . 

(E) Kl ^1 ^2n-lol^. 

a*sigQ(i2){ 2»-2( I i2 1 -1)+0.9375}S. . 

42-27 



%^ ^^>: 2004/1/16 
102(!^Bb902 w-i a I 

[<^7]^^ ^^^^ flM- J^^ •sign(i2)'^ 

?3t^ ^^^^ 'a' €*>fe #^^^<^ ^^^^ '^J^^ ^^'^^l^ ^^^"^ 

[^^% 41 

[ ^^^13] 

0 2n-2n(2-in):^ | ^ j ^2°-2n(2-m)+i o]^, a*(-l)'"+lS. . 

(2) 2°-l-l:^ I .0 I <2n-l+l<5m. 

a*0.9375(2n-l- | ^ 1 )S. . 
(I) 2n-l-2(n-l)^2-m)+m:^ I ^ I <2n-2(°-l>(2-«')-Hn-2 <5l^, 

0.0625 

2"->-2 ( 1 ^ I -2ittfl)+0.9735(-l)'»+l+0.0625}S- . 
-i^slfe <?3^^ ^^ol^, m=l, 2] 

l^^-sj- 51 

^1 1 -j- BEfe 2*J- ^ oli- ^ 5a«H^i. ^1 ^^^^ n-l^^^^>:^l 

=^ ^^^1 ^^iJ:^ «>7l [^^^14]<^1 ^^^^ ^ 
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[ 14] 

0 m*2n-k+2-l:^ I S2 I =^m*2n-k+2+iol^, a*(-l)'»+lS. . 

(2)(2«-l)*2n-k+l-l < I i2 I ^(2^-1)* 2°-k+l+lol^. 
a*(-l)«+10.9375{ I i2 1 -(2^-1)* 2°-k+l}^ . 
® (P-l)*2°-k+l+l < I i2 1 ^P*2n-l^+l-l<^m, 

a*{ 2»-'^+^-2 [(-l)((P+l)/2)+l* j £ I +(-i)(p+l)/2{(p-i)*2n-k+l+i}]+(-i)(p+l)/2}^ 

0.0625 ^ , 

a*{ 2"-*+^ -2 [(-l)p/2)+l* I ^ I +(-l)p/2(p*2n-k+l-i)]+(-l)P/2+l}^ . 



(k=3.4,....n-l)] 
6] 

^7l [^^^15]«^1 ^^^^^ ^^.^S. 

[ 15] 

® m*22-l^ I ^ 1 m*22+lol^, a*(-l)«'+l^ . 



m=0,l 



2k-2, £=1,2 



3k-2, ZLBlJl p=l,2 
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1021 
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SEfe ®(2£-l)*2l-l< I £2\ <i2i-l>2Ulo]^. 



a*(-l)«+l0.9375{ I ^ I -(2 « -l)*2l}S- . 
[o^7lA^. ^fe ^-ilit. QAM^ 3.71. ^ 22n^ ^fe 

ni=0,1..2°-2. nel^L «=1, 2.. 31^-2] 
[^^% 71 

<Hi^ S^^X^Sl ^Bfl^ll icj-el- >»d^^<=^ [^«|-^ 16]<^ ^^^^ 

[ 16] 

@ I .fi I ^2n-l<^1^. -a*sign(£)^ . 

SE-fe ® 1 ^ 1 ^l^:*!^, m-^-Br a*0.9375*^S. 



© 1< I i2 I ^2n-l<^m. -a*sign(i2){ 2»-2( | £ | -1)+0.9375}S- . 



0.0625 
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[c^7]A^ £2^ >?d^€ 'signC^)'^ ^^^^ ^^^^ «^ 

91 

101 

^ o]J^^\3L, a*P <0^J ^-f-im [^^^17]«^A^^ ^^21:^ ^ 

^?jto.S. ^^^^ ^^^S *m ^5L^^^3E:(QAM)^^^:^« 4S*}7l 

^^^^^^^ 

[ ^-Sl-^ 17] 

@ 2°-2n(2-m)^ | ^ | ^2n-2n(2-m)+i c]t^, ■fr'^^ a*(-l)'"-^ • 

® 2n-l-l^ 1 -fi I <2n-l+l<^m. a*0.9375( I ^ I -2°-l)S. 

© 2n-l-2(n-l>(2-in)+ m:^ 1 i2 I <2n-2(n-l5(2-in)+ ni-2o1^, 
0.0625 

, a*{ 2"-^ -2(1^1 -2m+l)+0.9735(-l)'^0.0625}S- . 
[o^7lA^ £fe ^<d?]t. QAMS^ 371. ^ 22"^ ^^ol^il. 



42-31 



102(1^902 ^^>^ ^"^'^'^^ 
11] 

>11 1 ^fe >^ 2«J- ^ ^ 5a<=^^^. ^12^^ 37l7> 64-QAM ^1^^ ^ 
l:^^*^ 121 

1 SEfe 2«J' ^ <Hi:. ^ ^<=>1'H, >^12^^ QAM^ 37l7> 64-QAM^ 

^^11 S^^MBI^ ^r^^ *VM-* ^d^*>^^7l 

a*^^Ool ^V7l [^^-^18]^ <>1^*V^. <0oJ ^7] [^^^ISl^l^l^ 

€ ^-ti^^ ^^51^1 ^^^^^ ^^^v^ ^^^^ ^liiL^^^s 

[ ^^^18] 

® m*2°-l-l < I ^ 1 <;m*2n-l+lol^. a*(-l)'°+lS 4^. 

®(2«-l)* 2n-M < I i2 I :^(2£-l)* 2n-l+lol^, 

a*(-l) * +M0.9375 1 Q \ -0.9375(2 £ -1)* 2^^Su 



42-32 




%^ '^7\^: 2004/1/16 



^H^^ ^^Q(^^^) ^1^^ ^^?3t«>lal. m=0.1.2olal i=l,2o]t^-\ 

13) 

[^^^ 141 

y^] 1^ >l] 2*^ ^ <Hi=. ^ *^<^ ^^H-H. ^12^^ QAM^ 3.7)7} 256-QAM <:>l>^<a ;^ 

ofl itfs^. ^^*>al a*i3^0^ ^71 [^^^igl'Hl ^^^^ <0 ^ ^-^.^71 [ 

^^-m9]<^ >5d^5i^l ^-id^^ A>-g-^>o^ 4^*V^ ^* ^^^S. 

:^JiL^^€S(QAM)^-tl'il3L* ^S^>71 ^51^^^S(QM)^^^J:» ^2.^7] ^% 

[ 19] 

0 m*2°-k+3-l < I ^ I ^m*2n-k+3+i<^m. a^-D^+^S 
®(2«-l)*2n-k+2-l < I i2 I ^(2£-l)* 2n-k+2+lol^. 
a*(-l)«+H0.9375| i2 j -0.9375(2 £ -1)* 2n-k+2}5. . 
© (p-l)*2n-k+2+l < I ^ 1 ^P*2°-k+2-lolTg. 
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a*{ r&^=^[(-l)((P+i)/2m*| £lH-l)(P+i>/2up-l),2n-i^2+i>]K-0 

a*{ 2 '-^-2 [(-l)P/2+l* I ^ I +(-l)P/2(P*2n-k+2+i)]+(-l)P/2+l}S. . 
22n^ ^^-1:^. 'a' ^ ^^^^'^ "^^^ "^^"^"^ 

p=1.2-.2k-2] 
l^^*^ 151 

y^] 1*^ ^12 % ^ <H^=- ^> -J-'^ ^^^i. ^12^^ QAM^ ^^^^^ 2^^"^^ "^"^"^ ^ 

^^os. a*^^0-J ^V71[^^^20].^ ^^3^^ <0 "J t^^^ 

20]ofl ^-J??:^ -d^^ ^"^^^ ^"^"^^ ^ ^"^^ 

® m*22-l ^ I a I ^ m*22+l<*m. a*(-l)>"+lS. 
®(2«-l)* 2^1< \ J3\ <(2«-l)* 21+101^. 
a*(-l)«+M0.9375 I ^ I -0.9375(2 « -l)*2ns. ^^^^t^- 



42-34 



102^0)902 

[o^7lAi £fe ^-tl^t. QAM^ 371. ^ 22n4- 'a' ^ € 

16] 

^ n+2^^ ^2^^ QM^ 3.7]7\ 64-QAM ^l^V^l ^-f Ml ^4 

l^^^J- 171 

>ll 1*J- >ft 2*J- ^ o^i:: ^ ^J-^fl 9X<>\^^, ^12^^ QAM^ 37l7> 256-QAM ol^^i ^ 

n+3^^^Bl 2n-1^^1|^^>^l^ S^^l:^^^ ^12^^ QAM^ 37l7> 256-QAM <:>1^^ ^-^ ^1 

4.^^^^ AV-g-^v;^! ^sit'a ^^^^s. ^m*v<=^ :^m«>^ ^^^^ ^S^^^S 

I^^^^J- 181 

A 1 *^ >11 2*^ ^ <Hi- tb $l<=>1^-1. ^12^^ QAM^ 37l7> 256-QAM 

^ 2n^^ 2:?i^l-^Blfe ;^12^^ QAM^ 37l7> 256-QAM <>\%^A ^-f n+1^^ S^^lr^B^ 

s. ^l^^Vo^ A^^^ ^^^^ 2lm^#€s(QAM)^^^:£* ^2:«>7l 41tb <^^^^ 
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191 

^^6^ ^o^A-l, Ais^ :^iiL^>a-^^€5J:^ 

ol <>1-S-*V<^. ^^^4^(hard decision)^ «1H ^^H tfl-§-^^ 2^-z^-s^ o^>«§:g 

201 



42-36 



102( 



1902 



^^ 'S^V*- 2004/1/16 



0010 


• 

0110 


3 • 

1110 


1010 


• 

0011 


• 

0111 


1 • 

1111 


• 

1011 


-3 
0001 


-1 

0101 


1 

-1 • 

1101 


3 

1001 


0000 


0100 


-3 • 

1100 


1000 



is. 21 



m 

0 



0 



• 

0 



-2 



• 

0 



0 



1 



t 



2 ». 



it 



-2: 



:• 

:l 



c 

• 


• 




• • 1 


• 


0 


1 




1 


0 






2 






• 


• 






• 


• -2 ; 


1 




1: 


0 








; 2 




# 


• 






• 


0 


.1 




1*: 


0 




: "2 








• 


*• 






• 


0 






1 

. . * 


0 



IS 31 



81 -^i^ 



t 



-2 



0 



• 

1 



I 



1 ■ 



l: 



m 

0 



• 

0 



• 

0 



• 


• 


• 


• 


0 


0 


0 


0 






2 




r 






• • * 


: • 


• 


• 




-2 




1 


1 








2 


• 


• 




• 




1 

-2 


1 




• 


• 


• 


• 


0 


0 


0 


0 



Ml«inbtt 



42-37 



1020^^D902 

is. 41 



^^q-: 2004/1/16 



Output 













2 ^ 




3 1 




-2" -y+l 1 










1 




2" 




^ 0.9375 







/9(or a) 



51 



Output 







3 

1 


; 








2 / 


'^"^ b.9375 




\ ^ 




-2" -2f+1 


-2^7 






\ go-i 2"— 1 


2" 




•1 / -2 


_J »— 

-•+1 -1 


1 2"^ 


-1 \ 2'^'+l 








-0.9375 




\ • 3 ' 

r* — .^.j — 


1 














6) 






















1^11 




3 iTlO 


11*11 






I^IO 


idoo 


* lUM) 


11^1 
_ ► 






-3 


-I 


I 


3 




000 1 


0^0 


oiIk> 


0*10 






0011 


001 o 


-3 • 

OlOt 


01*11 







(or a) 



42-38 



10201 
is. 71 



(|^^02 



IS. 8] 



1 



0 



-2 



0 



• 

0 



1 











r 

• 


• 


3 • 


m : 


: t 


1 




1 


• • 


• 


1 • 







! 






-3 


-1 




3 


• 


• 


-1 • 


• 


0 


0 




0 


• 


• 




• 


0 


0 




0 



1 i 



0 



0 



-2 



• 

0 



: • 

• 1 



Afltanbit 



1 



0 .2 ' 



• 

1 



• 

0 



0 



• 




3 IT 


• > 


0 






1: 


• 


• 






0 


0 




r 


-8 


-1 


:1 


3 . 


• 


• 






0 


0 


:i 


1 


• 


• - 


-3:» • 


•i 


0 


0 


:l 


1. 



2 

•o % 



i t 



%^ <^:^}: 2004/1/16 



42-39 



1020^M902 



2004/1/16 




IS. 101 

Output 



1 




; f : T\ 0.9375 






a c \ 




/: C : a : 


-2!+! \2r' -1 


1 2""/ 


2"rl 




j 2^-1 / 


2^+1 2" 


^ \ -6.9375 












c 








a 





i9 (or a) 



42-40 



102(l^^b902 



^^ ^7\: 2004/1/16 



I3E. Ill 



I5E. 121 



i 



I 



Al 



Al 



Al 



Al 



Al 



A« 



Al. 



Al 



£2! m9 mm as' 



m urn a34'8 



jn2n am aS'^e 



O 



o 



IK VwS 



Vmi 1 

v*<:a 



SMB V«a 1 



rmoX 



-Vector 1 
-Vector 2 
-Vector 3 



IN VmA 



Off v.* a 



- Vector 4 
-Vector 5 
-Vector 6 



42-41 



102^^^0902 



^?^}: 2004/1/16 



131 







Source 




Cbsmei 












Enoodcr 




I 







SOIBISB 




Chsnncl 














Decoder 







42-42 




30040902 



mm^m 

[^31 

[CHaieii 

lCHEiei3Hl 

[A^^l£l a All 
[figm Mm 

l^^m AUhl 

ifixii 



2004/1/16 



2003.10.20 
4-2003-023912-6 

4-2003-023911-0 

9- 2000-000300-3 
2003-043327-9 
2003-043328-6 

10- 2003-0040902 
2003.06.23 
2003.06.23 

9-5-2003-0318201-37 
2003.08.20 



3oii£isioi a 01 »i#&ua. CHEiei 

SAII^ (21) 



3-1 



10040902 



2004/1/16 



[3^1] 



5,000 ^ 
0 ^ 
0 SI 
5,000 S 

1. a3L4iee esstfe aiw_is 



^^>- 2004/1/16 

;0040902 ^ 



i^^t^^^^l 270 

A>^ :zBB^ofl tfl^ ^^^^ ^ 

^^^71 x^&«^ ^^*>7ll ^olfe ^olx^. rfAl-^^ QAM^ 37]?} 

>gAle^l ^ >aAl6,l2<^Al ^^^1 ^^^^^ «>. QAMSl 3.7)7} ^ 

1024QAM^ ^^-11 ^-^m] ^ -a;^H-J *V^^fl-1 ^^^^ -^fl^ 
^A^ol 7>^^ ^^olcf. £ 12^ ^ «i^<^ ti^^ 64-QAM^ 

*>-^H ^^^^ ^^1^ ^^'^ "1^^^^ ^-^^J^>^ 5^^- 

^ -LV^a^Hl^^ ^>-§-*>^ ^^'J-^ ^ ^"'^^^ '''^^"^ 

^AV-^dog Likelihood ratio) tflxi aJ^^^ ^^^^^b) ^-^ 
^}c^ ^S.^ ^^1 *>^^<H ^^^1 ^^-i: 7ltfl 



3-3 



This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of the original 
documents submitted by the appHcant. 

Defects in the images include but are not limited to the items checked: 

K^BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 

□ FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

. □ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 



